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1 INTRODUCTION 

Entuitive Corporation (“Entuitive”) has been retained by Infrastructure Ontario (‘IO’, the ‘Owner’ or 
‘Applicant’) to provide a Rail Safety Report for the proposed development at Guildwood GO Station in 
support of the Zoning By-Law Amendment (ZBA) application to permit a mixed use, multi-tower 
residential development adjacent to Metrolinx’s Kingston Subdivision rail corridor.  

The purpose of this report is to assess the risk profile of the adjacent rail corridor, identify the risks to 
people and property, and summarize the mitigation measures that are proposed as part of the new 
development within the context of the existing guidelines and requirements.  While the purpose of this 
report is to identify and mitigate the rail safety risks, there remains a residual risk to persons and property.  

This report is limited to the safety aspects related to the development’s proximity to rail activity. Detailed 
analyses of external factors that affect quality-of-life/comfort, such as noise and vibration, are assessed 
independently of this report. Additionally, the proposed mitigation measures apply to the development 
lands and don’t extend to the safety of individuals or property beyond it or within the rail corridor.  

2 SITE OVERVIEW 

2.1 SITE DETAILS  

The site, pictured in Figure 1 below, is an irregularly shaped lot north of Metrolinx’s Kingston Subdivision 
rail corridor, which carries daily passenger service on the Lakeshore East GO Transit line.  The property is 
bound by the Metrolinx railway to the south, Kingston Road to the northwest, existing commercial 
development to the north, and existing low-rise residential development to the east.  

 
Figure 1: Site Location and Focus Area including TOC Access Corridor 

The adjacent rail corridor consists of three tracks which are all classified as a principal main line tracks.  
Due to the irregularly shaped property line, the closest active track ranges from approximately 12m – 14m 
from the site property line.   The property line is anticipated to change once the implementation of the 
fourth track is complete.  At the time of writing, the expansion plans for the corridor have been requested 
from the Rail Authority.  Conservative assumptions have been made about the location of the future track; 
the designs and report will be updated as additional information is received.  
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The site currently functions as Guildwood GO/VIA Rail Station and surface parking lot , which is owned 
and operated by Metrolinx.  

The corridor is elevated above the subject property, with retaining walls extending along the northern 
edge of the corridor in line with the station building. This elevated state and associated retaining 
structures provide a substantial barrier between rail corridor and adjacent lands, reducing the potential for 
rail encroachment. Toward the east and west ends of the site, the tracks transition closer to the grade of 
adjacent properties.  Specifically, the retaining walls and station building extend all the way to the eastern 
extent of the site.   

Guildwood GO Station underwent significant upgrades with construction being completed in 2019.  The 
upgrades to the station include accessible pedestrian tunnels to improve visibility and circulation, new 
elevators and stairs to support safe passenger movement, snow-melting systems to reduce slip hazards, 
and continuous platform canopies with integrated heated shelters. The station also incorporates provisions 
for future track expansion, ensuring capacity for operational growth and adjacent development. 

The redeveloped station building is pictured in Figure 2 below.  Additional photos of the station and local 
area are also included in Appendix A.  

 

Figure 2: Guildwood GO Station (North Building) 

Two island platforms are located within the rail corridor right-of-way, serving east and westbound 
passenger traffic.  VIA Rail also operates daily passenger service from Guildwood Station – the additional 
platforms provide the capacity needed to accommodate both GO Transit and VIA Rail traffic.   

The lands are generally flat as the majority of the property is used for surface parking. Notably however, 
the grading of the site varies from across the property from approximately 127m – 131m.  The highest 
elevations are observed in the southwest corner of the property where the rail corridor and development 
lands are at similar grade.  Across the majority of the property, the development lands are approximately 
3-4 metres lower than the rail corridor.   

The station building and retaining walls, elevation details and approximately track locations are illustrated 
on the topographic survey in Figures 3. A full copy of the survey is also included in Appendix B.  

Due to the site’s proximity to the Metrolinx rail corridor, mitigation measures are required to ensure the 
comfort and safety of the future occupants. These mitigation measures are discussed in further detail in 
the following sections of this report.  
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Figure 3: Site survey 
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2.2 RAIL CORRIDOR DETAILS 

Table 1 below highlights some of the details of the rail corridor adjacent to the property. Additional detail 
supporting the railway information is provided in Appendix A. 

Table 1: Rail Information for Guildwood GO Station TOC 

Current Rail Corridor Condition: 

The Metrolinx-owned Kingston Subdivision rail corridor is comprised of  three main line tracks.   

Metrolinx operates daily GO Transit service on the Lakeshore East Line, which connects Oshawa GO 
Station to Union Station.  The tracks run in a north-east / south-west direction along the southern extent 
of the property. The closest track today is approximately 10m from the property line, as illustrated in 
Figure 3 above.  Once the new track is added to the corridor, the track will be approximately 4m from the 
property line.   

The GO Station building is situated along the southern extent of the site with access to the station 
provided on both the north and south sides of the corridor.  The station buildings are connected through 
tunnels underneath the rail corridor.  The station configuration and overall layout of the rail facilities is 
pictured in Figure 4 below.  

 
Figure 4: Guildwood GO Station (Completed Plan) 

Rail Corridor Kingston Subdivision  

Classification Principal Main Line 

Track Mileage at Site 321.2 

No. of Tracks Current - Three (3),   Future – Four (4) 

Rail Traffic Typology Passenger (Active) 
Freight (Operating Rights Only) 

Speed Max. Passenger: 95 mph  
Max. freight: 60 mph 

Alignment Straight in the local area 

Elevation The site is at approximately 3-4m lower than the rail corridor, retaining wall 
system supporting rail corridor. 
Grade separation of railway and Kingston Road 
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The station plans expansion plans, illustrated in Figure 5 below, include provisions for a fourth track and 
illustrate the grading around the station.  On the north side of the station the physical building extends 
above the rail corridor acting as a buffer to the vacant parking lands further north (pictured to the right in 
Figure 5 below).  On the south side a landscaped berm gently tapers to grade.   

 
Figure 5: Completed Guildwood GO Station Upgrades + Expansion Plan 

The improvements to the GO Station are thought to signal a long-term commitment to the rail corridor 
alignment.  If additional tracks beyond the planned track are added to the corridor in the future, the GO 
Station would need to undergo significant transformation to accommodate such expansion activities.  

Immediately west of the property, the rail corridor and Kingston Road have been grade separated so that 
Kingston Road runs over the tracks, eliminating the previous at-grade crossing.  Metrolinx’s Guildwood GO 
Station is further to the east, where the station building, platforms and pick-up, drop-off areas are located.   
The station platforms and existing rail conditions are pictured in Figure 6 below.  

 
Figure 6: Local Rail Corridor Conditions at Guildwood GO Station TOC (looking east from Kingston Road) 

In addition to the Metrolinx GO Transit services that operate daily service from Guildwood Station, VIA 
Rail also operates frequent daily passenger service from the station.   
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A review of the current VIA Rail train schedule indicates that there are 9 daily eastbound trains and 11 
daily westbound trains departing from Guildwood Station travelling to Kingston and Toronto respectively.  

Canadian National Railway (CNR) also maintained freight operating rights when they sold the Kingston 
Subdivision to Metrolinx.  While the number of industrial users along the Kingston Subdivision is in 
decline, the presence of freight is expected to continue at the same or greater frequency in the future.   

Future Rail Corridor Condition: 

As part of the GO Expansion plan, Metrolinx has indicated that the railway will be electrified along specific 
routes, including the Lakeshore East line.  The extent of the electrification program is illustrated in Figure 7 
below, highlighting that the entire corridor between Union Station and Oshawa GO Station are set to be 
electrified in the future.   

 
Figure 7: GO Expansion and Electrification on the Lakeshore East GO Line 

The overhead catenary system (OCS) that supports electrification will fall entirely within the rail corridor 
right-of-way and measures to minimize vandalism or damage to the equipment are discussed further in 
this report.  

The timing for the delivery of the electrification works is unknown, however, the implementation of the 
electrification can occur at any time of the development lifecycle without impact to the subject site. 
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2.3 SAFETY RECORD OF THE RAIL CORRIDOR 

Table 2 below summarizes the data published by the Transportation Safety Board (TSB) for accidents 
recorded in the adjacent rail corridor between the years 2000 and 2025 within 5 miles of the subject 
property.  

Table 2: TSB data summary for rail incidents in proximity to subject site. 

Period Start 2000 

Period End 2025 

Subdivision / Rail Corridor  Kingston 

Total Number of Events 8 

Total Number of Incidents 3 

Total Number of Accidents 5 

SUMMARY  

CROSSING 2 

MOVEMENT EXCEEDS LIMITS OF AUTHORITY 1 

NON-MAIN-TRACK TRAIN DERAILMENT 3 

NON-MAIN-TRACK TRAIN DERAILMENT (NO DAMAGE) 1 

UNCONTROLLED MOVEMENT OF ROLLING STOCK 1 

Considering the above accident data within 5 miles of the subject property, the number of incidents is 
considered to be low.  

The accidents resulting in derailment all occurred on non-main tracks. Notably, no injuries or fatalities 
were recorded in any of the derailment incidents.  

We also note the absence of trespassing incidents, which the FCM/RAC Guidelines describe as being a 
“greater risk than derailment” and responsible for the vast majority of rail-related fatalities each year.  This 
does not mean trespassing has not occurred, but that none has been documented and recorded.   Given 
the proximity to Guildwood GO Station, which provides access to the rail corridor, it is anticipated that 
trespassing events are likely to occur in the future.  
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3 GUIDELINES AND METHODOLOGY 

This report has been prepared in accordance with the following guidelines and reference material: 

 FCM/RAC Guidelines for New Development in Proximity to Rail Operations, 
 City of Toronto Land Use Study for Development in Proximity to Rail Operations, 
 Metrolinx Adjacent Development Guidelines,  
 AECOM Crash Wall Design Guidelines.   

3.1 FCM/RAC GUIDELINES (2013) 

The FCM/RAC Proximity Guidelines began as an initiative between the Federation of Canadian 
Municipalities (FCM) and the Railway Association of Canada (RAC) to identify best practises and guidelines 
for new developments in proximity to railways, which present a unique set of risks and challenges.   

The guidelines are intended to be used “to provide municipalities with the necessary tools to facilitate 
decision-making” and “address the variable nature in the delivery of mitigative measures for new 
developments in proximity to railway operations.” (p.6). 

Importantly, the guidelines also recognize, “when it comes to safety, all parties must be aware that there 
are inherent safety implications associated with new developments in proximity to a railway line, and that 
these implications can often be mitigated, but typically not eliminated. The goal is to establish a common, 
standardized process, whereby potential impacts to safety in the context of development applications in 
proximity to rail corridors can be assessed.” (p.6) 

New developments along the rail corridor should be designed and built to provide reasonable protection 
to the development against rail activities and accidents.  

The FCM (Federation of Canadian Municipalities)/RAC (Railway Association of Canada) Guidelines set out 
requirements for: 

 Life Safety: Impact from a derailed train, fire, smoke, projectiles and/or debris from an accident 
 Comfort/Quality of Life: Noise, vibration, air quality 

Standard Mitigation 

The FCM/RAC Guidelines suggest that mitigation measures be provided as a “package” to address 
individual risks related to rail.  The standard mitigation measures include: 

 Minimum setbacks to sensitive/high occupancy use space, consistent with Table 3 below 
 The application of a 2.5m-high earthen berm along the rail corridor property line 
 An acoustic/noise barrier (height determined on a site-by-site basis) 
 A minimum 1.83-metre-high chain link / security fence along the entire mutual property line 

The FCM/RAC Guidelines recommend the setbacks shown in Table 3 below. 

Table 3: FCM/RAC Recommended Setbacks. 

 

Classification of Rail / Track Setback Standard Berm Height Standard Berm Slope 

Freight Rail Yard 300m n/a n/a 

Principal Main Line 30m 2.5m above grade Side slopes not steeper than ≤ 2.5:1 

Secondary Main Line 30m 2.0m above grade Side slopes not steeper than ≤ 2.5:1 

Principal Branch Line 15m 2.0m above grade Side slopes not steeper than ≤ 2.5:1 

Secondary Branch Line 15m 2.0m above grade Side slopes not steeper than ≤ 2.5:1 

Spur Line 15m No requirement No requirement 
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Setback distances must be measured from the mutual property line to the building face to ensure that the 
entire railway right-of-way is protected for potential rail expansion in the future (Section 3.3). 

Figure 8 below illustrates the preferred mitigation measures along a principal main line where the full 
setback and berm can be accommodated.   

 
Figure 8: FCM/RAC Standard Mitigation Measures for New Development. 

The FCM/RAC Guidelines (Section 3.3) indicate that, “appropriate uses within the setback area include 
public and private roads; parkland and other outdoor recreational space including backyards, swimming 
pools, and tennis courts; unenclosed gazebos; garages and other parking structures; and storage sheds.”  

In cases where a full setback can be provided, a berm may be constructed to protect the site. Setbacks and 
berms are typically provided together to achieve the maximum mitigation level.   

Importantly, the FCM/RAC Guidelines do not address development conditions where a public road 
separates the development from the rail corridor, making the application of a standard berm infeasible.  

Alternative Mitigation 

If the space required for a full berm cannot be provided or the configuration of the site is such that a 
standard berm is impractical or infeasible, alternative mitigation measures may be required to address 
proximity issues.  

The FCM/RAC Guidelines acknowledge that “challenges may be encountered in the case of conversions or 
infill projects on small or constrained sites” (Section 2.3).  In these circumstances, the same guidelines 
recommend a Development Viability Assessment (or Rail Safety Report) to “evaluate the conditions specific 
to the site, determine its suitability for development, and suggest alternative safety measures such as crash 
walls or crash berms.”   

Under these conditions, the guidelines note that, “horizontal setback requirements may be substantially 
reduced with the construction of a crash wall” (Section 3.3).    

Specifically, when a crash wall is proposed as part of a new development, the setback to sensitive uses 
may be measured as a combination of horizontal and vertical measure, as long as the combined setback is 
consistent with the standard measure.  This concept is illustrated in Figure 9 below.  

Notably, crash walls may be standalone protective feature or integrated into a building, however, the 
intention is that a crash wall is ‘sacrificial’ in nature, it does not carry loads from the structure in which it is 
designed to protect and can be damaged or reconstructed without any impact to the building.  In this case, 
a qualified structural engineer is required to ensure the structural isolation of a crash wall.  
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Figure 9: FCM/RAC Alternative Mitigation Measures for New Development 

The main objective of the FCM/RAC Guidelines is to set out practical, reasonable measures to mitigate 
railway-oriented impacts such as noise, vibration, and physical safety hazards to ensure that the quality of 
life of a building’s residents and users is not adversely impacted.  As such, three principles for mitigation 
design were developed to guide land use in proximity to rail: 

 Standard mitigation measures are desired as a minimum requirement. 

 In instances where standard mitigation measures are not viable, alternative development solutions 
may be introduced in keeping with the Development Viability Assessment process. 

 All mitigation measures should be designed to the highest possible urban design standards.  
Mitigation solutions, as developed through the Development Viability Assessment process, should 
not create an onerous, highly engineered condition that overwhelms the aesthetic quality of an 
environment. 

The guidelines also recommend consultation with the rail authority and provide a variety of different 
criteria and tools for multi-disciplinary teams to refer to when undertaking any new development in 
proximity to rail.  

3.2 METROLINX ADJACENT DEVELOPMENT GUIDELINES (2023) 

The Adjacent Development Guidelines were developed by Metrolinx to communicate the implications of 
development near their GO Transit rail corridors, ensure safe and reliable rail operations, and minimize 
conflicts between future rail operations and new development.  

The Adjacent Development Guidelines identify mandatory mitigation measures that are consistent with 
the recommendations within the FCM/RAC Guidelines and offer a tailored guide to navigating the 
Metrolinx approvals process.  

The current Metrolinx Adjacent Development Guidelines recommend the following building setbacks: 

 Residential, commercial, institutional, industrial (high occupancy), Programmed Open Space: 30m 
 Industrial (low occupancy): 15m 
 Limited occupancy/passively used spaces (including parking garages, storage facilities, passive open 

space (including road rights-of-way and paths): No setback required (and are acceptable uses within 
the setback area of a development that includes sensitive uses) 

Similar to the FCM/RAC Guidelines, the Metrolinx Guidelines acknowledge the established industry 
practice of a 30m setback and a 2.5m-high earthen berm as the standard mitigation measure for sensitive 
uses.  Notably, the 2023 Metrolinx Adjacent Development Guidelines were updated to include residential, 
commercial, industrial, institutional, and programmed open space as potentially sensitive use space.   
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The Metrolinx Adjacent Development Guidelines also include provisions for development sites that are 
not able to accommodate the standard mitigation measures, acknowledging that “such measures may not 
be practical or even possible depending on the characteristics of the site plan” and that development 
applications will be evaluated on a “case-by-case basis”.   

Importantly, standard mitigation measures may not be practical or feasible considering site conditions 
or constraints that may impact the ability to implement the standard measures. Under these conditions, 
alternative mitigation measures may be identified through the Development Viability Assessment.   

The guidelines also acknowledge that where larger building setbacks are proposed, reductions in the 
height of the safety barrier or elimination of the safety barrier may be feasible, depending on site 
conditions. 

The Metrolinx Guidelines state: 

“Safety berms are required for lands within up to 120 metres from the railway corridor, with 
the required barrier height diminishing with distance and determined through calculation” 
(Section 5.1.2.1) 

However, where the site plan is such that the mitigation measures above are considered to be infeasible, 
the Metrolinx Guidelines state that, “an alternate design configuration may be considered – such as 
structurally reinforced columns – if a solid wall is not desirable (e.g., in cases where pedestrian permeability is 
required).” (Section 5.1.2.2)   

Similarly, the Metrolinx Guidelines also state: 

In cases where the subject development is not located immediately adjacent but has direct 
exposure to the Rail Corridor (due to the presence of vacant intervening lands, for example), 
an alternate barrier design approach may be considered – such as structural reinforcement 
within the building on the rail-facing frontage.  

When alternative solutions to the established measures described above proposed, a landowner will be 
required to submit a Rail Safety and Risk Mitigation Report (or Rail Safety Report) for review and approval by 
Metrolinx’s Third Party Project Review team and their technical advisor. 

These guidelines provide an overview of relevant information to parties interested in undertaking 
development projects within Metrolinx’s rail corridor zones-of-influence and identify key considerations 
from project initiation and design through to construction.  

3.3 AECOM CRASH WALL GUIDELINES 

The AECOM Crash Wall Guidelines, formally entitled, Development of Crash Wall Design Loads from 
Theoretical Impact, are a set of “suitable design guidelines” that consider the basic principles of physics and 
behaviours exhibited by derailed trains. This assists in determining a “reasonable impact load for the design 
of a crash wall.” (p.4). 

Following the energy balance approach, a crash wall is to be designed to the standards established by 
looking at four (4) derailments scenarios: 

(1) Freight train glancing blow (multiple car impact at deflection angle), 
(2) Freight train direct impact (a single or pair of cars impacting the wall directly due to an accordion-

type derailment), 
(3) Passenger train glancing blow, 
(4) Passenger train direct impact. 

In addition to being designed for the derailment scenarios set out above, the crash wall shall have the 
following characteristics: 
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Crash Wall Thickness: 

 The minimum thickness for walls up to 25 feet (7.6 m) from the centerline of track shall be 2’-6” 
(0.760 m); minimum thickness for walls farther than 25 feet (7.6 m) from the centerline of track 
shall be 18" (0.45 m). 

Crash Wall Height: 

 Crash walls less than 12 feet (3.6 m) from the centerline of track shall be a minimum of 12 feet 
(3.6 m) above the top of rail.  Crash walls between 12 feet (3.6 m) and 25 feet (7.6 m) from the 
centerline of track shall be a minimum of 7 feet (2.135 m) above the top of rail. Crash walls greater 
than 25 feet (7.6 m) from the centerline of track shall be a minimum of 7 feet (2.135 m) above the  
adjacent groundline 

The face of the crash wall shall be smooth and continuous and shall extend a minimum of 150mm beyond 
the face of the structure (such as a building column or bridge pier) parallel to the track. 

Construction shall be solid and heavy. Separate precast blocks or stones are not acceptable. 

3.4 CITY OF TORONTO LAND USE STUDY FOR DEVELOPMENT IN PROXIMITY TO RAIL 
OPERATIONS  

In 2019, the City of Toronto commissioned a land use study to provide recommendations specific to 
Toronto that staff can rely on when responding to development applications on lands adjacent to or in 
proximity of rail corridors and yards.    

The City of Toronto has an important role to play in regulating land use and managing development 
proposed on sites in proximity to higher-risk activities, such as railways. The guidelines were prepared to 
assist the City in enacting land policies, guidelines, regulatory framework, and development approvals 
processes that support new developments that are compatible with their surroundings and apply 
appropriate mitigation measures to address safety, trespassing, and quality-of-life issues related to railway 
operations.     

Development applications in proximity to rail are subject to a peer-review process conducted by a selected 
technical advisor for the City of Toronto and are anticipated as part of the development application.  
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4 PROPOSED DEVELOPMENT 

The proposed development, pictured in Figure 10 below, includes several high-rise residential towers 
(shown in yellow) across the site, complemented by mid-rise podiums at their bases. These towers are 
organized to frame the GO Station Plaza and provide a transition to surrounding lower-density residential 
areas. The taller yellow towers are positioned closer to the rail corridor, optimizing site density while 
maintaining separation from adjacent properties and the railway. The proposed development along the 
northern extent of the site (shown in blue) indicates a indicates a separate proposed and approved 
development at 4121 Kingston Road by Trinity Development Group Inc. This development is separate to 
the Guildwood TOC., which continues the residential and mixed-use pattern.  

The site concept and overall development application has been prepared in accordance with the Metrolinx 
Adjacent Development Guidelines and incorporates a series of mitigation measures that are thought to be 
in alignment with the applicable guidelines.  

 
Figure 10: Concept plan related to rail corridor. 

The podiums will be comprised of predominantly residential uses, with non-residential (commercial retail) 
at-grade.   

The Site Plan, Ground Floor Plan, and Second Floor Plan is illustrated in Figures 11-14 below.    

The full architectural set will be submitted under separate cover as part of the Guildwood TOC 
Development Proposal submission and should be reviewed in conjunction with this report.   
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A 30-metre setback is shown in Figure 11 below, which is inset from the south property line along the rail corridor.  This inset ensures that once the fourth 
track is complete that the 30-metre setback will be maintained.  If the fourth track does not impact the south property line location, the setback will be 
maintained, as shown.  This ensures the proposed setback is compliant in both the current and expansion scenarios.  

 
Figure 11: Proposed Site Plan

Underground PUDO Option 
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The Ground Floor Plans for each block, pictured in Figure 12 below, are comprised of a mix of uses ranging from commercial retail areas (publicly accessible) 
to private amenity spaces, common areas such as lobbies, waiting areas, corridors and other passive spaces, access to below grade parking, and general 
back-of-house uses such as loading, servicing, mechanical and waste rooms.  These details will be further refined at the Site Plan stage.   

 
Figure 12: Proposed Ground Floor Plan 
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The Ground Floor Mezzanine Level, pictured in Figure 13 below, is comprised almost entirely of bicycle parking.  The mezzanine floor allows for increased 
height on the ground floor and will not include any residential units.  The entire building is horizontally setback from the rail corridor by 30m, effectively 
removing any restriction on the programming of the floor plan.   

 
Figure 13: Proposed Mezzanine Floor Plan 
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The Podium Level (2nd Floor) Plan, pictured in Figure 14 below, is comprised almost entirely of residential uses, with some lockers provided for personal 
storage.  The entire building is horizontally setback from the rail corridor by 30m, effectively removing any restriction on the programming of the floor plan.   

 

Figure 14: Proposed Podium  Floor Plan 
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5 ANALYSIS: ENERGY BALANCE METHOD 

As per the AECOM Guidelines, an energy balance was performed to study the travelling length in case of 
derailment. There are four loading cases as shown below: 

1. Freight Train Load Case #1: derailment of nine freight train cars.  

Freight Train Load Case 1 – Glancing Blow: nine cars weighing 143 tons (129 700 kg) each, impacting 
the wall at an angle, θG. The angle of impact will be a function of track curvature, and for tangent track 
may be taken as 3.5 degrees. 

2. Freight Single Car Load Case #2: assuming only one car is derailed. 

Freight Train Load Case 2 – Single Car Impact: single car weighting 143 tons (129 700 kg) impacting the 
wall as it undergoes rotation about its center. The angle of rotation at impact is defined in [9]: 

𝜃௙ = asin ൬
𝑑஼௅

8.5
൰                 (metric) 

Where 𝑑஼௅  is in feet (m). Where 𝑑஼௅  is greater than 28 feet (8.5 m), this load case need not be 
considered. 

This loading case assumes a single car will be rotating around its center and should the clear distance 𝑑஼௅  
exceed 8.5m then there is no need to include this loading case as the train car will not make contact with 
the safety barrier in this derailment scenario. 

3. Passenger Train Load Case #3: derailment of eight passenger cars. 

Passenger Train Load Case 3 – Glancing Blow: eight cars weighing 74 tons (67120 kg) each impacting 
the wall at an angle, θG. The angle of impact will be a function of track curvature, and for tangent track 
may be taken as 3.5 degrees. 

4. Passenger Single Car Load Case #4: assuming only one car is derailed. 

Passenger Train Load Case 4 – Single Car Impact: single car weighing 74 tons (67120 kg) impacting the 
wall as it undergoes rotation about its center. The angle of rotation at impact is defined in [10]: 

𝜃௙ = asin ൬
𝑑஼௅

13.0
൰                 (metric) 

Where 𝑑஼௅  is in feet (m). Where 𝑑஼௅  is greater than 42’-6” (13 m), this load case need not be considered. 

Similarly, this load case assumes a single car rotates around its center and should the clear distance dCL 
exceed 13m then there is no need to include this loading case as the train car will not make contact with 
the safety barrier in this derailment scenario. 

Changing the train weight due to different rail services is permissible as per the AECOM Guidelines. 

Where a track is designed for dedicated service by a particular train consist, variations to the design 
trains may be permitted by the Railway. 

The speed of derailed equipment for glancing blow load cases can be calculated as shown:   
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𝑣ீ = ඨ𝑣଴
ଶ + 2𝑎 ൬

𝑑஼௅ − 1.625

𝑠𝑖𝑛𝜃ீ

൰ [m/s] 

Where  𝑑஼௅  is the distance from the crash wall to the centerline of track in feet (m) 
 𝑣௢ is the track speed in ft/s (m/s) 
 𝑎 is the acceleration in ft/s2 calculated as −32(.25 + 𝐺) 
 𝜃ீ is the angle of impact defined in [4] or [5] 
 𝐺 is the grade in decimeal unit of the groundline in the direction of travel defined by the 

 angle of impact relative to the centerline of track; calculated as ீ௥௢௨௡ௗ௟௜௡௘ ௔௧ ௪௔௟௟ି஻௔௦௘ ௢௙ ௥௔௜௟
ௗ಴ಽ

௦௜௡ఏಸ
ൗ

. 

The speed of derailed equipment for single car load cases can be calculated as shown: 

𝑣஺ =
ଶ.ଷఏ೑

ටଵି௖௢௦ఏ೑

[m/s] for freight cars 𝑣஺ =
ଶ.ଽఏ೑

ටଵି௖௢௦ ೑

 [m/s] for passenger cars 

Where 𝜃௙ is the angle of impact, in radians, defined in [9] and [10]. 

The design force for the glancing blow load cases is: 

𝐹 =

1
2

𝑚(𝑣ீ𝑠𝑖𝑛𝜃ீ)ଶ

32.17𝑑ீ

 [14] 

𝐹 =

1
2

𝑚(𝑣ீ𝑠𝑖𝑛𝜃ீ)ଶ

𝑑ீ

 (metric) [14M] 

Where  𝑚 is the mass of the derailed cars in lbm (kg) 
 𝑣௚ is the impact speed in ft/s (m/s), defined in [3] 

 𝜃ீ is the angle of impact defined in [4] or [5] 
 𝑑௚ is the deformation of the consist in the direction of the applied force, and  

𝑑௚ = 10𝑠𝑖𝑛𝜃ீ , in feet (𝑑௚ = 3.048𝑠𝑖𝑛𝜃ீ , in m) 

 

 The design force for the single car load cases is: 

𝐹஺ =

1
2

𝑚൫𝑣஺𝑐𝑜𝑠𝜃௙൯
ଶ

32.17𝑑஺

 [15] 

𝐹஺ =

1
2

𝑚൫𝑣஺𝑐𝑜𝑠𝜃௙൯
ଶ

𝑑஺

 (metric) 
[15M] 

Where  𝑚 is the mass of the derailed cars in lbm (kg) 
 𝑣஺ is the impact speed in ft/s (m/s), defined in [7] or [8] 
 𝜃ி is the angle of impact defined in [9] or [10] 
 𝑑஺ is the deformation of the consist in the direction of the applied force, and  
𝑑஺ = 10𝑠𝑖𝑛𝜃ீ , in feet (𝑑஺ = 3.048𝑠𝑖𝑛𝜃ீ , in m) 
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5.1 RESULTS OF THE ENERGY BALANCE METHOD EVALUATION OF DERAILMENT SCENARIOS 

The analysis below considers the four (4) derailment scenarios as set out in the AECOM Crash Wall 
Guidelines and summarizes the theoretical impact of a derailed train. Our analysis includes passenger 
trains running at a maximum speed of 95mph and freight trains running at a maximum speed of 60mph. 
For this analysis, a derailment angle of 3.5ᵒ was used. These calculations were completed based on the 
assumption that the tracks are running straight and parallel to the site, as is the case with this 
development.  

The derailment scenarios are based on an assumed track centreline distance 4-metres from the rail 
corridor property line. This distance represents a future expansion scenario where an additional track is 
added to the corridor, north of the closest existing track and existing platform.   

Table 4 below outlines the results of the derailment scenarios / load cases:  

Table 4: Summary of impact forces on crash wall with centreline of track 12m from property line. 

Scenario Impact Force 

Freight Train Multi-Car Glancing Blow 0kN 

Freight Train Single Car Direct Impact 0KN 

Passenger Train Multi-Car Glancing Blow 0KN 

 Passenger Train Single Car Direct Impact 0KN 

Based on the analysis above, the Train Derailment Analysis indicates that a passenger train travelling at the 
maximum allowable speed of 95mph and/or a freight train travelling the maximum allowable speed of 
60mph would not reach the subject property line under any of the four load cases.  This does not account 
for infrastructure and topography along the rail corridor property line that a derailed train may encounter 
in a derailment, which would further act to slow the train.  Additional details of the impact force 
calculations are provided in Appendix C.   

In addition to the analysis above, Table 5 below considers the four (4) derailment scenarios set out in the 
AECOM Crash Wall Guidelines and summarizes the maximum distances from the centreline of track where 
a derailed train would theoretically come to an at-rest state.  

Table 5: Train derailment distances based on Guideline derailment scenarios. 

Load Case Scenario 
Max. distance perpendicular to track 

where the train comes to rest 

Load Case 1 Freight Train Multi-Car Glancing Blow <10.6m 

Load Case 2 Freight Train Single Car Direct Impact <8.6m 

Load Case 3 Passenger Train Multi-Car Glancing Blow <26.5m 

Load Case 4 Passenger Train Single Car Direct Impact <13.1m 

It should be noted that the derailment scenarios provide guidance and do not quantify the full range of 
possible derailments. These scenarios are used to assess the overall level of risk and determine whether 
additional mitigation may be necessary. 
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6 EVALUATION: PROPOSED MITIGATION 

The Metrolinx Adjacent Development Guidelines and FCM/RAC Proximity Guidelines recommend a 
package of mitigation measures to address risks associated with nearby rail operations. The following 
section summarizes the mitigation measures at Guildwood GO Station TOC based on our review of the rail 
corridor environment and local conditions. 

6.1 SETBACKS 

Setbacks between the rail corridor and a new development are recommended to provide a physical buffer 
zone that allows occupants of the development to escape from the building in the event of a derailment.   

The Metrolinx Guidelines further state: 

Building setback requirements are established to provide a buffer zone that contains the impacts 
associated with a potential train derailment; allows for fire separation; permits dissipation of rail-
oriented noise, vibration, and emissions; provides for emergency and maintenance access; and 
accommodates a safety barrier. Setback distances vary by land use and occupancy status. (5.1.1.) 

Typically, setbacks are measured from the mutual property line (between the rail corridor and the 
development site) and are measured as a straight-straight line horizontal distance.  

According to the FCM/RAC Guidelines, measuring the setback from the rail corridor property line is to, 
“ensure the entire right of way is protected for potential rail expansion in the future.” 

Due to the proposed expansion of the rail corridor, the setback will be measured from an ‘adjusted’ 
property line, which accounts for the additional track that will be added to the corridor.  The setbacks to 
the buildings closest to the rail corridor are summarized in the Table 6 below: 

Table 6: Setback from Rail Corridor Property Line 

Building Horizontal Setback from Rail Corridor Property Line (m) 

C2 30m 
B1 30m 
A2 32m 

The proposed setbacks are compliant with the applicable guidelines, as they meet the minimum setback 
recommendation for high-occupancy and/or sensitive uses.   

The uses within the setback area across the development are predominantly related to the station 
operations.  Two new public roads and an emergency access road are proposed along the length of the GO 
Station/rail corridor.  A narrow, linear POPS (privately operated public space) is proposed along the rail 
corridor at the southwest corner of the site which will facilitate active travel modes (cycling, scooters, 
mobility devices, walking) to the GO Station.   At the southeast corner of the site a series of laybys and 
outdoor public areas will support the station operations.  

As the buildings meet the recommended setbacks, there are no restrictions on programming or use within 
the building.  All sensitive use spaces will meet or exceed the recommended horizontal setback of 30m 
from the rail corridor.   The setback to each building can be viewed in more detail in the architectural plans 
included in Appendix B.  
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6.2 SAFETY BARRIER 

Safety barriers are a standard mitigation measure recommended for new residential, high occupancy, 
sensitive use developments in proximity to active railway.  Both guidelines acknowledge that the standard 
mitigation measures may not be practical or feasible under certain development conditions,, particularly at 
passenger rail stations, and that alternative mitigation measures may be identified and pursued through 
the Development Viability Assessment (or Rail Safety Report). 

At Guildwood GO Station the Applicant has not proposed a traditional safety barrier due to a variety of 
site-specific factors including: 

 A series of public roads are proposed between the site and the rail corridor, making the application of 
a safety barrier on the subject property impractical; typically, the intent is for an earthen berm to run 
parallel to the rail corridor with the toe of the berm along the mutual property line.  The new roads 
that will be constructed as part of the development are thought to make this scenario infeasible.  

 The presence of Guildwood GO Station and associated infrastructure further limit the practicality and 
feasibility of implementing a physical barrier (as a high degree of permeability and porosity is desired).  

Due to these factors, alternative mitigation is proposed for the site.  The primary mitigation will be 
provided in the form of structural reinforcement within the proposed buildings through a philosophy of 
redundancy.  This approach is supported by the 2023 Metrolinx Adjacent Development Guidelines and has 
been applied in a variety of rail adjacent developments across the Greater Toronto Area.  

In addition to this approach, there are opportunities for the development to incorporate retaining wall and 
landscaping features into the POPS at the southwest end of the site, which will further act to slow a train 
or prevent it from leaving the right-of-way, in the event of a derailment.   

The detailed design of the POPS space and any additional mitigation measures will be undertaken in 
consultation with the Rail Authority as part of the technical review process.   

Similarly, our approach acknowledges that the rail corridor is elevated above the adjacent site by 
approximately 2-4 metres. The station building and associated infrastructure are considered intervening 
lands that cannot easily accommodate a safety barrier but would also act to slow or contain a derailed 
train.   

These measures are considered to offer equivalent protection as the standard berm and 30-metre setback 
and are discussed further in the following section.  

Structural Redundancy 

To protect against the unlikely, residual risk posed by the active heavy rail corridor, we recommend that 
the development is designed with an enhanced level of structural redundancy on the western face of the 
building structures.   

The first structural bay facing onto the future road extension shall be designed so that any single column 
(including the corner columns) can be damaged or removed without leading to a disproportional collapse 
of the structure. In an extreme event that removes a column along the west face of either building, the 
structure will be damaged and require repair, but a disproportional collapse of the whole structure is 
avoided.   We recommend that the provisions such as the Alternate Load Path Method in the US General 
Services Administration 2013 (GCA 2013, Rev 1., 2016) be used in the design of the west face of the 
structure to show compliance with the level of structural redundancy recommended.  

This recommendation is supported by the Metrolinx Adjacent Development Guidelines (2023):  

“In cases where the subject development is not located immediately adjacent but has direct exposure 
to the Rail Corridor (due to the presence of vacant intervening land, for example), an alternate barrier 
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design approach may be considered – such as structural reinforcement within the building on the 
rail-facing frontage.” 

Considering the local conditions whereby the rail corridor is elevated above the ground level of the site 
and the presence of the GO station building, the provision of a traditional safety barrier is not suitable for 
the subject development.  

6.3 TRESPASSING 

The FCM/RAC Guidelines assert that trespassing represents, ‘by far, the greatest number of annual 
fatalities resulting from railway accidents.” Additionally, trespassing activities can contribute to vandalism, 
damage to rail infrastructure, and disruption to railway operations.  As such, provisions to prevent the 
public from entering the rail corridor lands are required to minimize these occurrences.  

The Metrolinx Fencing and Anti-Trespassing Requirements RC-0401-06 guidelines require a 2.43-metre-
high security fence along the rail corridor property line to mitigate against the risk of trespassing.  This 
requirement will be met, and the necessary security fencing will be installed along the rail corridor 
property line in accordance with the Metrolinx Guideline.   

Noise walls, retaining walls, and/or crash walls are also suitable alternatives to the fencing requirements, 
pending review and approval from Metrolinx and may be introduced as the project advances.    

Importantly, as the site border the GO Station, members of the public will regularly have access to and be 
within the railway operating environment for the long-term future (ie. The lifecycle of the station).     

The security of the rail corridor and the station is outside of the scope of this development but may be 
explored further by the Rail Authority and parties involved in the development of the new GO Station.    

6.4 LANDSCAPING AND VEGETATION CLEARANCE 

Metrolinx requires new developments to adhere to tree removal and tree planting requirements outlined 
Metrolinx Vegetation Guidelines (2022).  This includes a 3.5m ‘Vegetation Clearance Zone’ along the 
development property line, limiting vegetation to small shrubs and low maintenance vegetation without 
large canopies.  

A small, linear POPS is proposed along the southwestern extent of the site and will accommodate a multi-
use path allowing for active travel to and from the GO Station. Currently, all vegetation is setback a 
minimum of 3.5m from the rail corridor property line.  The preliminary programming of the POPS and the 
vegetation setback is illustrated in Figure 15 below.  

 
Figure 15: Landscape Plan - Vegetation Clearance Zone 
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We note that the rail corridor expansion plans may require adjusting of the landscaping and will be 
updated as needed to meet the Metrolinx requirement.  Further, as noted above, the provision of 
additional safety features within the POPS will be explored at later stages of the process and discussed 
with Metrolinx as part of the technical review.   

6.5 NOISE & VIBRATION 

Noise and vibration from active rail operations are recognized as key considerations for developments 
adjacent to rail corridors. In accordance with the FCM/RAC Guidelines and Metrolinx’s Adjacent 
Development Guidelines, the applicant has engaged a qualified acoustical consultant to undertake 
independent noise and vibration studies, which will be submitted alongside this application for the 
Guildwood GO Station site. The studies will assess potential impacts and guide the selection of 
appropriate mitigation measures.  

In line with industry best practices, a series of warning clauses will be incorporated into future agreements 
or condominium documents to inform residents of the potential for rail-related noise and vibration.   

6.6 SMOKE / AIR QUALITY 

Proximity to rail operations can present air quality challenges that may affect the comfort and well-being 
of future occupants and visitors. In alignment with the FCM/RAC Guidelines, developments must comply 
with applicable provincial and municipal air quality requirements, while Metrolinx’s Adjacent Development 
Guidelines (Section 5.3.3) specifically recommend that applications include Air Quality Assessments to 
verify that indoor conditions can be maintained at acceptable levels. Consistent with established best 
practices, building design should minimize exposure to rail-related emissions; for example, locating air 
intake systems away from the rail corridor reduces the risk of diesel exhaust or smoke entering mechanical 
HVAC systems. These measures, in combination with professional air quality assessment, provide 
assurance that the development can maintain healthy and comfortable indoor environments.  

6.7 GRAFFITI 

Metrolinx requires new developments to provide a ‘Graffiti Management Plan’ to address the potential for 
and reduce the impact of graffiti on the local area.  A variety of options are recommended to be 
implemented, including anti-graffiti spray, murals, and landscaping and vegetation solutions.  These 
requirements are outlined in the Metrolinx Design Guideline for Graffiti Management (DGL-03). 

We also note that noise walls, crash walls, and other blank facades that would like targets of graffiti, are 
not proposed for this development, limiting the likelihood of this outcome/occurrence. 

Alternative graffiti-reduction strategies may be pursued on surfaces, such as murals, panels, or signage.  
The final option will be detailed as part of the Site Plan Approval (SPA) application and informed through 
engagement with Metrolinx/GO Transit and the applicable operations and stations planning teams.   

6.8 CONSTRUCTION 

Any construction-related considerations will be addressed at the time of construction in coordination with 
the appointed contractor and are therefore not part of the current rezoning application. It is understood, 
however, that certain permits and approvals may be required by the Rail Authority, including Crane Swing 
Agreements, Flagging Permits, and any other applicable rail safety authorizations. 

Preliminary planning also recognizes the potential impacts associated with shoring, excavation, and other 
works adjacent to the active rail corridor. In particular, Metrolinx’s construction requirements—such as 
safe excavation setbacks, protection of track infrastructure, and temporary stabilization measures—will 
need to be implemented to maintain operational safety. For station-adjacent construction, temporary 
measures may be necessary to manage passenger and pedestrian flows, including fencing, signage, and 
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phased access strategies, to ensure uninterrupted access and safety during construction activities. 
Detailed construction strategies, methodologies, and associated mitigation measures will be developed and 
submitted at subsequent stages of the development review and Site Plan Approval process, in consultation 
with Metrolinx/GO Transit and other relevant authorities.  

6.9 ADJACENT DEVELOPMENT AGREEMENT: 

As part of the development application, the Landowner will be required to enter into an Adjacent 
Development Agreement (ADA) with Metrolinx, a standard agreement for new developments within 300 
metres of active rail facilities. The ADA establishes the obligations and responsibilities of the Landowner to 
ensure the safe and uninterrupted operation of the railway. This includes requirements related to 
construction, building setbacks, vibration and noise mitigation, and operational access. As part of the 
agreement, Metrolinx will also typically request an environmental easement over the site to manage 
potential environmental risks and allow for ongoing access and oversight. The ADA provides a formal 
framework to ensure that the development proceeds in a manner that is consistent with rail safety, 
operational integrity, and applicable regulatory requirements. 

7 CONCLUSION 

This Rail Safety Report has been undertaken within the context of the existing regulations and prepared in 
accordance with the FCM/RAC Guidelines and the Metrolinx Adjacent Development Guidelines while 
taking into consideration the site-specific conditions and constraints at Guildwood GO Station TOC. 

The assessment follows each applicable guidelines' recommended approach of determining suitable, 
alternative mitigating measures that would still provide an equivalent or better risk mitigation than the 
standard measure of a 30m setback and 2.5m earthen berm.  

Entuitive has reviewed the development plans for Guildwood GO Station TOC and is in support of the 
proposal on the grounds that the development incorporates the recommended rail safety measures.  
The new development will be outside of the recommended 30m setback area from the rail corridor and 
will be separated from the railway by a series of public and private roads and the GO Station. This 
review considers the rail safety aspects of the development but does not extend to vibration and 
acoustic issues or stormwater management. Additional measures to mitigate against matters such as 
noise and vibration are assessed independently from this study.   

The risk-mitigating measures include: 

 A horizontal setback between the rail corridor property line and the face of the closest building that 
meets or exceeds 30m at all times.   

 The southern face of the buildings with direct exposure closest to the rail corridor is to be designed 
for structural redundancy for the structural grid, mitigating against a disproportionate collapse 
should a single column along the be damaged or destroyed. 

 Non-sensitive use, low occupancy programming within the 30-metre setback areas adjacent to the 
railway lands, and 

 The existing GO Station building and associated infrastructure within the intervening lands, including 
retaining walls, significant grade changes, and landscaping features. 

 Noise, vibration, and air-quality control measures to be identified by qualified specialists and 
assessed independently of this study. 

The setback achieved at the site meets and/or exceeds the minimum setback for new development 
adjacent to a principal main line. This setback mitigates the risks associated with a train derailment and, 
in combination with the reinforcement standard recommended for the buildings closest to the rail 
corridor, is thought to offer an equivalent level of protection as the standard berm.    
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This approach has been submitted to the Rail Authority for preliminary review following early 
engagement discussions.  We await feedback from Metrolinx regarding the acceptability of this 
approach.  Comments, feedback, and design changes will be incorporated into the plans and reports 
and resubmitted for review as the project advances. 

We believe that the proposed development has been prepared in accordance with the principles of the 
FCM/RAC Proximity Guidelines and that it complies with Metrolinx Adjacent Development Guidelines 
GO Transit Heavy Rail Corridors, Third-Party Projects Review (TPPR), Version 6.0.  The site-specific 
approach undertaken for this site offers a tailored design that is responsive to the local area conditions 
and maximizes the potential of the TOC lands. 

8 APPENDICES 

Appendix A – Rail Corridor Details 
Appendix B – Architectural Plans, Survey, Landscaping Plans 
Appendix C – Energy Balance Analysis / Train Derailment Calculations
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APPENDIX A – RAIL CORRIDOR DETAILS 
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SITE PHOTOS – STATION 
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Figure A-1: Updated Metrolinx Track Diagram 
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Figure A-2: Metrolinx Track Diagram 




